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AMENDMENTS TO THE CLAIMS 

1 . (Previously Presented) A method of encoding information symbols for multiple antennae 
transmission comprising the steps of; 

generating a code matrix Bo; 

generating a transformation matrix L based on an auto-correlation of a channel estimate; 

and 

combining the code matrix B 0 with the transformation matrix L to obtain a result B for 
controlling the amount of bearaforming relative to the amount of orthogonal coding in signals 
transmitted from the multiple antennae. 

2. (Previously Presented) The method of claim 1 wherein the transformation matrix L is a 
matrix such that the conjugate transpose of L multiplied by L generates a desired correlation 
matrix <&. 

3. (Original) The method of claim 2 wherein the code matrix B 0 is orthogonal. 

4. (Previously Presented) A method of encoding information symbols for multiple antennae 
transmission comprising the steps of: 

generating a code matrix Bo; 

generating a transformation matrix L based on an auto-correlation of a channel estimate, 
where L satisfies the relationship <t> « L H L, and where 4> is a desired correlation matrix; and 
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combining the code matrix Bo with the transformation matrix L to obtain a result B for 
controlling the amount of beamforming relative to the amount of orthogonal coding in signals 
transmitted from the multiple antennae. 

5. (Original) The method of claim 4 wherein the desired correlation matrix is comprised of 
at least one correlation parameter . 

6. (Original) The method of claim 5 wherein the transformation matrix L is the matrix 
square root of the desired correlation matrix 4>. 

7. (Original) The method of claim 4 wherein blocks of symbols of a serial data stream of 
user data are encoded with an orthogonal code to form code matrix BO. 

8. (Currently Amended) A method of generating signals for transmitting from at least two 
antennae of a wireless communications system comprising the steps of: 

feeding a stream of incoming information symbols to an encoder; 

feeding a signal representative of a beamforming weight parameter to the encoder to 
modify the stream of information symbols; 

determining a code correlation parameter ( X) based on an auto-correlation of a channel 
estimate; 

feeding the code correlation parameter ( \) to the encoder to control the proportion of 
orthogonal coding relative to beamforming a pplied to [[of]] the stream of information symbols 
that are to be transmitted; and 
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feeding the stream of information symbols modified by the code correlation parameter to 
at least two antennae for transmission. 

9. (Original) The method of claim 8 wherein the code correlation parameter determines the 
correlation of the encoded signals to the different antennae. 

10. (Original) The method of claim 9 wherein the signal representative of the beamforming 
weight parameter represents a complex number having a magnitude and a phase. 

1 1 . (Currently Amended) ¥ ho - mcsthod of claim 9 A method of generating signals for 
transmitt ing from at least two antennae of a wireless comm unications system comprising the 
steps of: 

feeding a stream of incoming information symbols to an encoder; 

feeding a 9ignal representative of a beamforming weight paramete r to the encoder to 
modify the stream of information symbols, wherein the signa l representative of the beamforming 
wei ght parameter represents a complex numbe r having a magnitude and a phase; 

determining a code correlation parameter ( X) based on an au to-correlation of a channel 
estimate* wherein the code correlation parameter determines the correlation o f the encoded 
signals to the different antennae; 

feedin g the code correlation parameter ( TCi to the enc oder to control the proportion of 
orthogonal coding relative to beamforming applied to the s tream of information symbols that are 
to be transmitted: and 
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feeding the stream of information symbols m odified bv the code collation parameter to 
at least two antennae for transmission 

wherein the signal representative of the beamforming weight parameter is a real number portion 
of a phase of the beamforming weight parameter. 

12. (Previously Presented) The method of claim 1 1 wherein the code correlation parameter is 
a real number that can vary between a first value and a second value. 

13. (Original) The method of claim 12 wherein one of the values represents orthogonal 
coding with no beamforming and the other value represents beamforming with no orthogonal 
coding, and intermediate values represent a combination of orthogonal coding and beamforming, 

14. (Original) The method of claim 9 wherein, in a duplex communication system having a 
forward and reverse link, the code correlation parameter is determined from signals received on 
the reverse link. 

15. (Original) The method of claim 14 further comprising the step of determining a channel 
correlation coefficient (p) from the signals received on the reverse link. 

1 6. (Currently Amended) The mothodof olaim 15 A method of p eneratine signals for 
transmitting from at least two antennae of a wire less communications system comprising thq 
steps of: 

feeding a stream of incoming information symbols to an encoder; 
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feeding a sianaj representative of a beamformina weight parame ter to the encoder to 
modify the stream of information symbols: 

determining a code correlation parameter ( X) based on an auto-correl qtion of a channel 
estimate, wherein the code correlation parameter determines the correla tion of the encoded 
signals to the different antennae, and wherein, in a duplex communicati on system having a 
forward and reverse link, the code correlation parameter is determined fro m signals received on 
the reverse link: 

determining a channel correlation coefficient (o\ from the signa ls received on the reverse 
link wherein the channel correlation coefficient (p) is a complex number from which the 
magnitude component and not the phase component is used to determine the code correlation 
parameter X; 

feeding the code correlation parameter ( XI to the encoder to c ontrol the proportion of 
orthogonal coding relative to beamformine applied to the stream of information symbols that are 
to be transmitted: and 

feeding the stream of information symbols modified by the code corr elation parameter to 
at least two antennae for transmission , 

17. (Currently Amended) The method of claim 16 [[15]] wherein the channel correlation 
coefficient is an estimate of an auto-correlation coefficient of channel gain from an antenna for a 
fixed time delay. 

1 8. (Currently Amended) The method of claim 1 7 wherein the fixed time delay is determined 
by [[the]] a difference between [[the]] a time at which feedback information is transmitted on the 
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reverse link to [[the]] a time at which the beamforming weight parameter computed using that 
information is applied by a forward link transmitter. 

1 9. (Currently Amended) The method of claim 1 8 wherein the fixed time delay is equal to 
the time difference multiplied by [[the]] a ratio of carrier frequencies on the reverse and fonvard 
links. 

20. (Previously Presented) The method of claim 8 wherein the signal transmitted by each 
antenna at each symbol time is the sum of one or more signals, each of which is proportional to 
the product of one of the incoming information symbols and their complex conjugates and their 
negations and their negations of their complex conjugates, with a number that is determined by 
the code correlation parameter ( X). 

2 1 . (Currently Amended) A method of forming a signal comprising the steps of: 
obtaining at least two component signals; 

determining first and second complex numbers based upon an autocorrelation of a 
channel estimate; 

multiplying a first component signal by the first complex number to obtain a first signal; 

multiplying a second component signal by the second complex number to obtain a second 
signal, wherein the phases of the first and second complex numbers are unequal; and 

[[subtracting]! combining the second signal [[from]] and the first signal to obtain a first 
composite signal for transmission by a first antenna element during a first transmit period. 
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22, (Currently Amended) A method of forming signals for transmission from an antenna 
element during two transmit periods comprising the steps of: 

obtaining at least two component signals for each transmit period; 

multiplying a first component signal by a first complex number to obtain a first signal; 

multiplying a second component signal by a second complex number to obtain a second 
signal, wherein the phases of the first and second complex numbers are unequal; 

[(subtracting]] combining the second signal [[from]] and the first signal to obtain a first 
composite signal for transmission by the first antenna element during a first transmit period; 

multiplying a third component signal by the second complex number to obtain a third 

signal; 

multiplying a fourth component signal by the first complex number to obtain a fourth 
signal; and 

adding the third signal to the fourth signal to obtain a second composite signal for 
transmission by the antenna element during a second transmit period, 

23. (Currently Amended) A method of forming signals for transmission from two antenna 
elements during two transmit periods comprising the steps of: 

obtaining at least two component signals for each antenna for each time interval; 

multiplying a first component signal by a first complex number to obtain a first signal; 

multiplying a second component signal by a second complex number to obtain a second 
signal, wherein the phases of the first and second complex numbers are unequal; 

[[subtracting] J combining the second signal [[from]] and the first signal to obtain a first 
composite signal for transmission by a first antenna element during a fust transmit period; 
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multiplying a third component signal by the second complex number to obtain a third 

signal; 

multiplying a fourth component signal by the first complex number to obtain a fourth 

signal; 

adding the third signal to the fourth signal to obtain a second composite signal for 
transmission by the first antenna element during a second transmit period; 

multiplying the first component signal by a third complex number to obtain a fifth signal; 

multiplying the second component signal by a fourth complex number to obtain a sixth 
signal, wherein the phases of the third and fourth complex numbers are unequal; 

adding the fifth signal to the sixth signal to obtain a third composite signal for 
transmission by the second antenna element during the first transmit period; 

multiplying the third component signal by the fourth complex number to obtain a seventh 

signal; 

multiplying the fourth component signal by the third complex number to obtain an 8tb 
signal; and 

subtracting the seventh signal from the 8th signal to obtain a fourth composite signal for 
transmission by the second antenna element during the second transmit period, 

24. (Currently Amended) The method of claim 23 wherein die at least two component signals 
are determined by at least one incoming information symbol and at least one of the component 
signals is related to a code correlation parameter. 
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25. (Original) The method of claim 24 wherein each component signal is related to at least 
one of two information symbols, or their negations, or their complex conjugates or the negations 
of their complex conjugates. 

26. (Previously Presented) A method of forming a signal comprising the steps of; 
obtaining at least two component signals; 

determining first and second phases based upon an autocorrelation of a channel estimate; 

applying the first phase to a first component signal to obtain a first signal; 

applying the second phase to a second component signal to obtain a second signal, 
wherein the first and second phases are unequal; and 

combining the second signal and the first signal to obtain a first composite signal for 
transmission by a fust antenna element during a first transmit period. 

2 7. (Previously Presented) A method of forming signals for transmission from an antenna 
element during two transmit periods comprising the steps of: 

obtaining at least two component signals for each transmit period; 

applying a first phase to a first component signal to obtain a first signal; 

applying a second phase to a second component signal to obtain a second signal, wherein 
the first and second phases are unequal; 

combining the second signal and the first signal to obtain a first composite signal for 
transmission by the first antenna element during a first transmit period; 

applying the second phase to a third component signal to obtain a third signal; 

applying the first phase to a fourth component signal to obtain a fourth signal; and 



PAGE 11/19 1 RCVD AT 6/10/20054:51:26 PM [Eastern Daylight Time] * SVR:USPTOff XRM/1 1 DNIS:8729306 * CSID7139347011 * DURATION (mm-ss):04-S0 



06/10/2035 15:46 WMA * 17038729306 



NO. 139 G>12 



combining the tliird signal and the fourth signal to obtain a second composite signal for 
transmission by the antenna element during a second transmit period. 

28. (Previously Presented) A method of forming signals for transmission from two antenna 
elements during two time intervals comprising the steps of: 

obtaining at least two component signals for each antenna for each time interval; 

applying a first phase to a first component signal to obtain a first signal; 

applying a second phase to a second component signal to obtain a second signal, wherein 
the first and second phases are unequal; 

combining the second signal and the first signal to obtain a first composite signal for 
transmission by a first antenna element during a first time interval; 

applying the second phase to a third component signal to obtain a third signal; 

applying the first phase to a fourth component signal to obtain a fourth signal; 

combining the third signal and the fourth signal to obtain a second composite signal for 
transmission by the first antenna element during a second time interval; 

applying a third phase to the first component signal to obtain a fifth signal; 

applying a fourth phase to the second component signal to obtain a sixth signal, wherein 
third and fourth phases are unequal; 

combining the fifth and sixth signals to obtain a third composite signal for transmission 
by the second antenna element during the first transmit period; 

applying the fourth phase to the third component signal to obtain a seventh signal; 

applying the third phase to the fourth component signal to obtain an 8th signal; and 
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combining the fifth signal and the sixth signal to obtain a fourth composite signal for 
transmission by the second antenna element during the second time interval. 

29. (Previously Presented) A method of encoding information symbols for multiple antenna 
ant e nnas transmission comprising the steps of: 

determining a plurality of orthogonal codes; 

estimating at least one autocorrelation of at least one channel; and 

determining an amount of the beamforming relative to an amount of orthogonal coding 

and signals transmitted from the multiple antenna based upon the plurality of orthogonal codes 

and the at least one autocorrelation. 

30. (Previously Presented) The method of claim 29, wherein determining the plurality of 
orthogonal codes comprises determining a code matrix, and wherein each column of the code 
matrix is associated with one of the plurality of orthogonal codes such that the columns are 
orthogonal to each other. 

31. (Previously Presented) The method of claim 29, wherein estimating the at least 
one autocorrelation of the at least one channel comprises estimating at least one autocorrelation 
of at least one reverse link channel. 

32. (Previously Presented) Tho method of claim 29; A method o f encoding information 
symbols for multiple antenna ant e nnae transmission compris ing the steps of: 
determining a plurality of orthogonal codes: 
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estimating at least one autocorrelation of at least one channel, wherein estimating the at 
least one autocorrelation comprises determining at least one round-trip delay associated with the 
at least one channel : and 

determining an amount of the beamforming relative to an amount of orthogonal coding 
and signals transmitted from the multiple antenna based upon the plurality of orthogonal codes 
aqd the at least one autocorrelation , 

33. (Previously Presented) The method of claim 32, wherein estimating the at least one 
autocorrelation comprises determining at least one autocorrelation of the at least one channel for 
the at least one round-trip delay. 

34. (Previously Presented) The method of claim 29, wherein determining the amount of 
beamforming relative to the amount of orthogonal coding comprises accessing a lookup table. 

35. (Previously Presented) The method of claim 29, comprising encoding at least one symbol 
using the determined amount of beamforming and orthogonal coding. 

36. (Previously Presented) The method of claim 35, comprising transmitting the at least one 
encoded symbol using the determined amount of beamforming and orthogonal coding. 
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